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~ Intraoperative Echocerdiogmphy in the Ross  
Procedure 
William J. Stewart, Maria A. Secknus, James D. Thomas, Allan L. Klein, 
Brian P. Griffin, Thomas I~. Matwick, Delos M. Cosgrove. Cleveland Clinic 
Foun~1ation, Cleveland, OH 
The Ross procedure (ROSS), which provides a low postop gradient and 
co need for anticeagutation, involves replacing the aortic (,6,o) valve with a 
putmeoary autograft, reimplanting the cemnades, and replacing the pulrnonic 
valve with a hon~graft. To determine the usefulness of intreoperative cho 
(leE) in assessing ROSS, we studied 58 pts, mean age 39.6 yrS, 15 (28%) 
women; with stenasls (20 pts), regurgitation tAR) (22 pts), or combined (16 
pts). Ao and pulmonic annular diameters were measured by prepump leE. 
Results: The postpump TEE found problems in 7 pts (12°/=) requiring 2nd 
pump runs for persistent AR in 4, myocardial ischemia in 2, and pulmonic 
regurgitation i  1 tot. The final postpump leE showed trace or no AR in 47 
pts ('echo perfect" group), vs mild (1+) or mOre AR in 11 pts ("PeettoeAR" 
group). Foflowup echo (11 ± 20 weeks postop in 91% of pts), found 2+ or 
more AR in 5 (50%) of 10 in ~e PosflceAR group vs 1 (2%) of 43 with 
"echo perfect" poslpump leE (p < 0,00gl). Prepump mismatch (> 3 mm) 
in Ao vs. putmonic diameters was more common in the PostloeAR group 
and involved 3 of 6 with 2+ or more AR by followup echo. Conclusions: tOE 
assists in ROSS by 1) Preap sizing of Ao and pulmonic annult~s 2) Detecting 
unsuccessful surgery (12%) for immediate revision of Ross. 3) Suboptimal 
outcome with 2+ or more AR on followup echo is infrequent (10°,'o) and was 
predicted in 5 out of 6 cases by 1+ or more AR by leE TEE immediately after 
ROSS. 
4:30 
~ A  Systematic Strategy to Accurately Localize Mitral 
Defects Using Multlplane Ti'ansesophageal 
Echoce~l iogmphy: A Comparison W'dh Surg|cel 
Findings 
Gary R Foster, ~ric M, Issalbacher, Geoffrey A. Rose, Cary Akins, 
David Torchlana, Michael H. Picard. Mass. Gen. Hosp., Boston, MA 
Echocardingraphic and intraoperative surgical views of the mitral valve (MV) 
differ significantly in orientation, presenting difficulties when repair requires 
accurate localization of MV defects. We therefore devised and tested a new 
TEE strategy to systematically map the MV. Consecutive intraoperative TEE 
studies of 32 patients with MV defects [24 native (N) with prolapse or flail, 8 
prosthetic (P) with paravalvular leaks| were evaluated using a schematic in 
which the mitral valve was divided into six segments (N: 3 anterior, 3 posterior; 
P: six circumferential sections). Each segment was identified using specific 
angles, degrees of flexion, rotation, and relation to internal andmarks, The 
findings were plotted (reference) and then transposed to a schematic of the 
surgical perspective. All MV defects were independently l~",afized by TEE 
preoperatively and then compared with surgical findings. Results: There was 
excellent agreement between the TEE and surgical findings in segmentally 
localizing defects in the N group (136/144 segments, p < 0.001) and good 
agreement in the P group (40148, p < 0.001). in 12/16 discrepancies, TEE 
and surgery localized a given defect to adjacent segments. 
Reference Surgical Vlew 
By accurately localizing MV defects, this systematic TEE strategy has the 
potential to improve the prooporaliv(~ assessment of patients with ragurgifant 
MV lesions. 
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~ Transesophageal Echocardiographl¢ Monitoring of 
the Endoaorti¢ O0:luslon Clamp: Pre¢llnical and 
Clinical Studies 
Frederick G. St. Gear, Lawrence C. Siegel, William Peters, John 
H. Stevens, Thomas A. Bur0on, Steve,¢ Howard, Marie Pomplli, Bruce 
A. Reitz, Del~t Cardiothoradc SurgeT, ,Wanford CA 
Port-access closed-chest CABG is a revolutionary development In cardiac 
surgery. To accomplish the minimally invasive procedure controlled cardiac 
arrest is performed with a cathater-ba~.=d endovascular aortic occlusion 
clamp (EAC) (Heartport, Redwood City, CA) placed In the mid ascending 
aorta. This study reports on TEE monitoring of the EAC. The human EAC is 
a 10,5 Fr ~ple-lumen catheter with an alaatomedc batlon proximal to the soft 
distal tip. The catheter, introduced viatha femoral artery, is preformed to the 
shape of the aortic arch to ease placement under fluoroscopic guidance. The 
balloon is inflated to occlude the aorta and the central lumen subsequently 
used for delivery of cardieplegla or root venting. Initial catheter positioning 
is facilitated with TEE by visualizing the distal tip in the aortic root using 
the vertical plane and then pulling back until just out of view, Monitoring for 
distal catheter migration during the procedure is accomplished by continu- 
ous TEE root scanning. Proximal migration is determined by simultaneous 
Doppler monitoring of right carotid arterial flow. This monitoring system was 
initially tested in 4 canine and 2 cadaverio studies and then successfully 
used in the first 3 human port-access CABG cases. The EAC was easily 
visualized with TEE In all procedures. No significant EAC migration occurod 
in the canine studies. The human TEE EAC appearance was confirmed in 
the cadaver studies, In 2 human cases minimal distal migration was noted 
without hemodynamfc consequence and in 1 human case proximal migration 
was determined by abnormal carotid flow and corrected under TEE guid- 
ance without fluoroscopy° Confusion: Combined TEE and carotid Doppler 
ultrasouncl provide effective monitoring of EAC position during closed-chest 
cardiac surgery. 
5:00 
~'6-E--5"] Utility o f  3-g Eehocardiography in Patient Selection 
and Guidance for Atrial Septal Defect (ASD) Closure 
by the New Des-Angel W]ngs O¢cluder Device 
Giusepplna Magni, Ziyad M. Hijazi; Gerald Marx, Gladwin Des, 
Alain Dalabays, Jamie Levine, David Fulton, Nateca Pandian. Tufts-New 
England Medical Center, Boston MA 
Clear assessment of the site and size of ASDs, and of tissue surrounding the 
defect, are critical in selecting pts for placement of the new Des-Angel Wings 
occfuder device (DAWED). This device has 2 square surfaces attached in the 
middle by a conjoint ring. Optimal placement requires that all 4 comers are in 
opposition with the septum on either side. While TTE and TEE are of value, 
they do not, unlike, 3DE, provide an-face views of all 4 comers of the device 
in one view. We applied 3DE in 20 pte in whom DAWED was contemplated 
based on 2D TEE images. In 17 seoundum ASD pts, 3DE displayed the site, 
shape, ¢lynamic hanges ~n size and the maximum diameter (maxD) of the 
defect in en.face views. Because of a small size and shunt shown by 2DE and 
3DE, 2 were excluded. 3DE demonstration of a defect too large (> 20 mm in 
maxD) and/or insuffieot rim (< 5 ram) excluded 4 other tots. in 3 PFO tots, 3DE 
displayed the PFO and the surrounding tissue. 11 undenvsnt he procedure. 
Rapid reconstruction 3DEs were obtained before, during and after DAWED 
placement. For appropriate sizing of the device, 3DE maxD was relied on. In 
8 pts with ~=coessfui device placement, 3DE simultaneously displayed all 4 
comers of the device on the right and left septal en face views. In 3 Lots with 
residual shunts, 3DE displayed only 3 Comers in the optimal position, with 
the fourth protruding to the opposite side in I pt, and inadequate opening of 
one comer of the device in other 2 pts. Thus, our initial experience indicates 
the potential value of 3DE in pt selection and in guiding optimal placement of 
DAWED. 
5:15 
l"ransesophageal Eehocerdiographic Color Doppler 
Findings In Traumatic AorUc Rupture and Aort ic 
Dissection 
Philippe Vignon, Philippe Lagrange, Daniel Krauss, Beth Batasia, 
Robarto Lang. Univ. of Limoges, Franc, a; Univ. of Chicago, IL 
The differential diagnosis between traumatic aortic rupture (TAR) and acute 
aortic dissection (PAD) using TEE is not well described, To determine whether 
color Doppler provides additional information to distinguish between these 
two acute aortic conditions, we reviewed TEE studies performed in 67 pa- 
tients suffering from either AAD (n = 57; 30 type A, 27 type B) or traumatic 
rupture of the aortic isthmus (n = t0). All TEE diagnoses were confirmed 
at surgery (n = 35), necropsy (n = 6), or by an alternative imaging modality 
(aortography, MRI, or computed (omography), The following color Doppler 
findings were evaluated: (i) blood flow velocities on both sides of intraluminal 
flaps; (it) presence of a mosaic of colors reflecting blood flow turbulence; and 
(iii) detection of entry team. In all but one case of AAD, blood flow velocities 
appeared slower in the false lumen at the aortic isthmus level, while in all 
cases of TAR similar velocities were uniformly observed on both sides of the 
medial flaps, Whereas the presence of a mosaic of colors was always noted 
surrounding the disrupted aortic wall of TAR, this finding was seen in only 
one case of AAD at the aortic isthmus level. Entry tears were demonstrated 
by color flow mapping in 46% of AAD (ascending aorta:n = 16; descending 
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anrta:n = 10). In contrast, turbulent blood flow entedng a iccalized pseudoa- 
neu~Jsm through a partial TAR was only noted in a single trauma patient. 
CariOus/arts. TEE color flow mapping is useful to distinguish between TAR, 
and AAD. Since AAD may also occur in trauma settings and its management 
may differ from TDA, color Doppler should be routinely used in the TEE 
evaluation of patients with suspected traumatic aortic injuries. 
Managing the Complex Problems Associated 
With  Vascu lar  D isease  
Tuesday,  March 26, 1996, 4:00 p .m. -5 :30  p.m. 
Orange County  Convent ion Center,  Room 230C 
4:00 
Systemic Thromboembol lsm in Severe Congestive 
Heart Failure. A Prospective Study In 406 Putlents 
Giovanni Cioffi, Maaslme Pozzoli, Giovanni Feral, Madelle FranchinJ, 
Oevide Rossi. Cdstina Opeslch, Franco Coballi. Luigi Tavazzi. Mauger/ 
Foundation - -  IRCCS ~ Monfescano ~ Italy 
In patients with congestive heart failure (CHF) the risks of systemic throm- 
beemboflsm and the benefits of anticoagulatlen are uncertain. To assess the 
incidence of systemic thromboembotism and the factors associated with an 
increased risk, 406 patients with CHF consecutively admitted to our Head 
Failure Unit were prospectively investigated. All patients underwent a com- 
prehensive evaluation at busdine and every 6 months. At enW, mean left 
venfdcular ejection fraction was 23 ± 8% and mean pulmonary wedge pres- 
sure 20 4- 7 mmHg, 200 patients were in NYHA class Ill-IV and 204 were 
awaiting heart transplantation, Patients who died (122) or were transplanted 
(76) were removed from the analysis on the date of the event. Rasults:Over 
a fallow-up of 16 d: 11 months, thromboembotism occum~d in 11 patients 
(2.7%), 7 of whom were receiving anticoagulants in a mederate-infansity 
regimen. Among the considered variables, atrial fibrillation, low cardiac out- 
put and low exercise capacity were associated with an increased Itmom- 
boembolic risk. Thromboembelism occurred in 7/37 (19%) patients with atdal 
fibrillation and low cardiac output. No echocardiographlc findings, including 
intracevity thrombi, either at baseline or during follow-up, were related to 
lhromboembolism. The rate of embolizatfun was not different in the 232 pa- 
tients who were anticoagulated compared with those who were not (3 vs. 
1%), No major breedings occurred. Conc/us/ons: the incidence of systemk~ 
thromboembollsm is low in sinus rhythm patients with CHF regardless of 
anticoagulant reatment. A1dal fibrillation, particularly when associated 
low cardiac output, identifies a subgroup ~t higher risk. In this subgroup 
moderate-intansity anticaagulation does not provide satisfac~r~, ;~rntection 
against thmmboembolism. 
4:15 
~-~A Modification of the Peripheral Angioplasty 
Procedure to Treat Selow-The-Knee Vascular 
Disease: Initial Sue=ass end Late Outcome In 97 
Patients 
Yuseph Shalev, Michael J. Fortees, Donald H. Schmidt, Tanvir K. Bajwa. 
Universily of Wisconsin Medical School, Milwaukee, WI 
As traditionally performed, the procedure to treat below-the-knee (BK) pe- 
dpheral vasc*Jl~r disease (PVO) remains greatly challenging. Bypass surgery 
carries high pericperative morbidity and poor long-term gralt patency. To 
improve the outcome of BK angioplesty in small vessels, we nomblned tech- 
nlqeeS of coronary angioplasty with low profile wires and catheters, Initial 
success and late outcome dudng two years of experience in 97 pts (117 
BK diseased vessels) are presented. Patient population included 35 pts with 
single-vesseldtsease, 62 pts with muiti-vessellesions, and 3710ts (38%) who 
presented for limb salvage procedures. All patients had corcorbiddy with at 
least one of the fallowing: coronary artery disease, diabetes, renal failure, 
and hypertension. Results: There was immediate success in 81/97 pts (the 
remaining 16 were treated with urakinaee Infusion, and delayed angiuplusty) 
and final success was 92/97 pts (95%). Amputation was avoided in 32/37 
pts (86%) and 3 lots died. Clinical follow*up (minimum 6 months, up to 24 
months) revealed restenosls in 33 pts (34%): of these, 23 agreed to a repeat 
angiogram and redo angioplasty, which was successful. 
Conclusion: This modified below-the-knee PVD angioplusty procedure 
results in high initial success, a high rate of limb salvage, and in significant 
clinical improvement. Restenosls remains high (around 34%). 
4:30 
_Assessment and Follow-Up of Infrepopliteal 
l renscotheter Interventions in Diabetic Patients 
Referred for  Amputation 
Gemge P. Hanna, Olle Kjaligren, Steve Feld, Caroline E. F#e, 
George Schmth, H. Vernon Anderson, Richard W. Smelling. University of 
Texas Med SchooFHenmann Hospital, Houston, TX 
The value of Iranscathofer intewanaons in diabetic parrots with limb. threatening 
ischemia and extensive occlusive disease of the cmral arteries is controver- 
sial. Tmee ~hssicn is o~cuit o assess clinically and doppler measure- 
rnents are unreliable. T ~  room air ~ (rco2) levels less than 
40 mmHg are associated with Iknb loss. We perfon~ed percotaeeous inter- 
ventions in 28 d~batk: pabents with non-healing foot uteers who were not 
surgical candidates and wtlo were referred for below/met) aroputation. Aft 
had extensive infrapapliteal disease with at least 2 cturat arteries involved. 
Procadums were consk:fared ang io~ly  sucoqssf~ in all patients with 
less ~an 20% residual stenosls in ti'm pastsdor Ifl0~l or dersalis padls or both. 
TcOa improvsd mmkedly into the range of tissue viability, from 26.9 ~ 15.2 to 
63.2 ± 19.5 mmHg (p < 0.0001). Ankle Brachial d-alex imlxoved only slightly, 
ftom O,6 4- O.2 to O.7 ± O.2 (NS). The pa~ents ~ra  ke~ed with long.tenn 
warfadn in eddition to 8Sl~idn. Dudng a rrman folk3w up of 12 mon~s, 5pa- 
tlants ~ t  botow knee ~ (3 dee to unsuccasslut procaderes 
witil no kupmvsment in TcO2 and 2 due to u~onfrolled infections) while the 
remaining patients e ~  ~ogressive wound healing (82% long-term 
success). 
Condusions: 1. ~r,~,--'~ii!_~ t~,ansca~er infen~nflens in diabotic pa- 
tienfs salvage limbs doomed for ;m~ation. 2. Tc~ measurements are 
valuable in predicting wound healing and success after infewentions. 3, An- 
kle Brachial Index measurements appear to be of limited value in diabolic 
patients. 
4:45 
Sponlaneous Echo Contrast VideodenMty is  
__Oq)endent on the Relative Conce~Ua;;ons o f  
Rbr lnogen end Red Blood Cells 
Raymonda Rasteger, Peter Weldemano, Valsntin Fustor, James Chesebre, 
Barn/Coffer, Kalth Moskowitz, Adrian Pedurean, Julie Patel, Martin 
E. Goldman. Mr. S/ha/Hosp/taf, New York, NY 
We have previously demonstrated that spontaneous echo contrast (SEC) 
is dee to an interaction between red blood cells (RBC) and f'd~rinogen (Fg) 
at low shear rates. However, the mechanism respa~ for the varying 
densities of SEC seen clinically (faint or dense] is not known. Thus, in a 
mixing chamber, inoremantal concantrafians [ ]of Fg was added to 4 differenf 
[Hct]: very low (Hct = 7-14%), low (27-35), physiological (39-47) and high 
(53-60). v'modensity (VD) was measured on a scale of 0 ~ad0 to 100 
(white) (Nova Mictmmnics). Whole blood ~ a VD = 69, washed RBC = 30 
and Fg aloes = 9. For each [Hct]. as more Fg was added, VD !ncreased then 
plateeued. Hct and Fg [ ]'s were also allowed to sattie altar flow was stoppecl 
to measure SEC ~ n  (sedimentation) rate (figure far Hct = 44) which 
consistsr~ showed increased VO for higher [Fg] both at time 0 throughout 
6 minutes ancl which then p~teeued. 
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Thus, varying SEC densities is dependent on a critical stoichemical rela- 
tionship between RBC and Fg. 
5:O0 
~ Pe~u~neous  Vein Covered Palmaz TM Autologous 
Stents Can Repair Arterial Injuries 
Gerald Dorms, Michael R. Jeff, Joel M. Cohn, Leslie E. Palmer. St. Luke's 
Medical Center;, Milwaukee, Wl 
This study evaluated the use of an autologeus cephalic vein covered Palmaz" 
